Effects of site-directed mutagenesis of the loop residue of the N-terminal domain Gly117 of thermolysin on its catalytic activity.
In the N-terminal domain of thermolysin, two polypeptide strands, Asn112-Ala113-Phe114-Trp115 and Ser118-Gln119-Met120-Val121-Tyr122, are connected by a short loop, Asn116-Gly117, to form an anti-parallel β-sheet. The Asn112-Trp115 strand is located in the active site, while the Ser118-Tyr122 strand and the Asn116-Gly117 loop are located outside the active site. In this study, we explored the catalytic role of Gly117 by site-directed mutagenesis. Five variants, G117A (Gly117 is replaced by Ala), G117D, G117E, G117K, and G117R, were produced by co-expressing in Escherichia coli the mature and pro domains as independent polypeptides. The production levels were in the order G117E > wild type > G117K, G117R > G117D. G117A was hardly produced. This result is in contrast to our previous one that all 72 active-site thermolysin variants were produced at the similar levels whether they retained activity or not (M. Kusano et al. J. Biochem., 145, 103-113 (2009)). G117E exhibited lower activity in the hydrolysis of N-[3-(2-furyl)acryloyl]-glycyl-L-leucine amide and higher activity in the hydrolysis of N-carbobenzoxy-L-aspartyl-L-phenylalanine methyl ester than the wild-type thermolysin. G117K and G117R exhibited considerably reduced activities. This suggests that Gly117 plays an important role in the activity and stability of thermolysin, presumably by affecting the geometries of the Asn112-Trp115 and Ser118-Tyr122 strands.